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(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the Zeebeck 
factor for use over a wide temp, range by forming a 
thermoelectric conversion material composed of a 

composite oxide contg. a 3d transition metal selected j 
among Fe, Co and Ni. 

SOLUTION: The thermoelectric conversion material is 
composed of substances (Co type oxides) shown by 
the element compsn. formula I (A is Li, Na, or K, 1 Dx 
□ 2, 2DyD4) and partly substituted element compsn. 
formula II (A is Li, Na, or K, B is Mg, Ca, Sr, Ba, Sc, Y, 
Bi or Te 0<z<1, 1 DxD2, 2DyD4), mixed with sodium 
carbonate, etc., and backed to form a Co type 
composite oxide having an extremely high Zeebeck 

factor held approximately const, over a wide temp. (^iBS^) ^M^&Sf' 11. 

range from room temp, to 400° C or more and this 
value can be maintained at about liq. nitrogen temp. 
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^ 3 d m&&mz&ts®swnm (fit. mm^mm 

Sr^-fSffi^TcStiL i , Na. K*^^rSSf*^SI 
iftUi7tm. Xte. Li. Na, KfrkZ&mfrhMH 
tltZ7Z^SX/Mg, Ca, Sr. Ba. Sc. Y. B 

[fi££JI2] Fe-ftV, C<W;t>-&tfN i-fjj-y*' 
4>£&P*^iMJf*t*#Ili*<7MI&P £f$0 3 dg£& 

jjm * v attiM&m&n (hl. i^^-fttt^ 

-t&fli!?>7CflH:*y»iL i . Na. K*>£>3: 6 
fcf*x*:7c3M*y. Xfi, Li. Na. KA>£>=5r-S>S¥#> 
^StfiX^7cS-f 3fV&tXMg. Ca. Sr. Ba, S 
c. Y. Bi. T efre>Tk&mfrt>M8titz7cm4 

[WPmil SS«ACoxOy (iS4>. At±L 
i. NaXJiK-C*)0. xlilSxg2. yli2^y^ 
4 X'b& ) Tm.h^flhW&iP^h Z t zmkb -tz 

[li5*JS5 3 7£mmjfc£ (AZ B 1-z) CoxOy CjW 
AtiLi. NaXliK. BliMg. Ca. Sr. Ba. 
Sc. Y. B i XliT e T*S> 0 . zJiO < z < 1 cOffiH 
TJ>9. xlJUxS2, y(±2SyS4TS>?-D T'^ 

im^me ] JhJEjcMIJjfeSfcfcvvc. a**n a-e&6 

im&m 1 tsinmmuziz&^x . A*<Nat-$> 

0. B^Sr-CS>Sif^5ieK^m^m«^. 
[Bf*B8]M««l, 2. 3, 4. 5. 6X«7tfE 

[^<OPiffl5r§tB||] 

W = I*R = S*AT* 

[ooo5jsc ( i ) frbmbtrttkii*) . mmtti^w 

T<02^CJtMLTV^. fc£^A { »P«-ffi£jD&L 

m&&imzitz><rt>^coh<ox'}>h. 
[0006] -2r. -riT-fflv^ns^m^iRS* 

tCO^Tii. ZtltX'n-B i 88 Sb, 2 . n-PbTe 



[000 1] 

?g«c^fgjSjg ( - 1 9 6-C) *>*>4 0 0'Ca±£X-<7)i& 

mmmzi>ti^xm^f&m^n&tti-&i&m$cmt 

[0002] 

smizmmzmmtx. t&ar&mzimm&s-t&t. 
mmzfmmM i mii-&f&w$)mmmLx. »x* 

SKLTHHBSflW-r&iktcJ: 0 ®mzW3&tftil 

mnzm')iii?zktfX'Z&. zcotmummmm 

[0 003] Hl«i. -rco»^«S^-S«^Jia 

wic^j-f &^0t-j> •) , f&wsamnk lx nm* 
mtbt p$t*mftb *m?tisi> j £tzi>(ox'bz>. m 1 
+. mpS¥#«£. 2«n^«*. 3<,£mmmm-% 

aaii&K. TcjiiKiaiffliaK^^L. t^sjije^sra 
x-h & . m^<o tti*) m^sm^mziimi&mmm 5 z 
#»te»»t. ffi&m&&mzimmmm6 . 7jww« 
*=rw ^>itT v ^ & . z commcry&mzmm^z&^x . 
^iaw^^-gs3 bm&mm&&4b<7>mzi&mmAT= 

Th-TcHil.t, Mmfiiia ( 5t6at/7tW 

IB) cmffitff&fe-rs. -e^iJtfiia(ai<7)MSffi6 1 7 1 

co^tft# (R) SrSf^-TSi:^ ( I ) ^^m^l 

(w) b Lxmota-tzb^X'^h. 
[00043 znmnfmfmm^iz&^x . f<on 
ai^w{i»:^ < 1 > x-mbzti&. zzx-jH ( 1 > * . 
1 : ts»s. r : n.mm. s = #ftmfiti. at=th-t 

c. r : rtl$J£!Jl. m = R/rtft| l . 
m 1 ] 
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(1) 

r (m+1) * 

(0. 055mol%PbI 2 ). P -Bi 2 Te 3 (5 
5) +Sb 2 Te 3 (4 5) ^m^-M^tcO^htlX 

bt5*)cwtmm$iz (xitm^Ttitnm^zr) izx-o 
[0007] t?mmsam&Mc!&»rr m „av&i 

(2)X'*)-Lh1xh. flL. ^ (2) 4>. Z = S2/P 

m. Th=isiafflijas. Tc=(sa«affi. t= dh 

+Tc) /2X'hh. 
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[0008] ±155$ (2) fcfclrVC, gilJt(fTh= 1 3 
00K. Tc = 3 0 0K-CS>Sfc-rSt , ZT=1<7)*§ 
■fr. *7 oa . =13. 8%i:&9, ££P3ti&£lll 00 
0KT\ ZT=2cr>i&iat,Zten Bai =2 1. 9%fc3r 
6. 02{i^ittTa^iXTl->^a-!?^m«^{wOU 
TWttSBHft (Z) fcift^^ra«5r^-rt>^T'J)& 
#CBS*J6 3^2£2 8B, (tt> «»^A«ff «"frlK 
tCCf^yH77?j SH8 4 8jn , -e^ttlgJiffita 
ZT=i<a«s«iTttvvarv\ zcom&ii. mis. 

[0009] UK, iniT«*«:«fliW!6«3ffll«« 
^l^itLT-^fig^fxT^^* 5 , ZT= 1 £*£<±[h] 

■r=5r*>-feMiaa>64 o cc&^l 5 o o'cms^as^ 

i 2 Te 3 (55) +Sb 2 Te 3 (4 5) ttffift&f»«S: 
A 1 , 02A>&^6A*S:fcii l 5 

[0010] IMAttttHtt. iaSH*>fejem*SrlX'3 

Ktt. UlES ( 2 ) a»S>gj4>a*flrfc*$»K *tf>3»tt£3$l 
*^**&«±BSH fc (SiSfffl fc cOiSSHtc* § < tk 
JFfZZkfrk. <btl%\WTlt ("TO: 

[ooii] tti. m&Mmizm^btvz^ift&ti 
%tmszmt®it b i 2 t e 3 &<o t «r» s a* . :w 

fltj£-f Stc^T e tOffitert^^iSfirC* & i: V "> 3 |B]&£ 

[00 12] ±ieB iiTesJW^fcStU&fkSiVO** 
S»»3H»Wfii:LTIiPbTea«. SiGeS. FeS 
i 2 ;<7)o^PbTe^CC«iB i 2 Te 3 

%£fcU±G e e9»**HA*T e <fc >J— JBSfiBTC** fc ^ 3 
KMA { J>&. $^>Cc:FeSi 2 &0>m&\i*<7>l:o%:ffi 
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[0013] hd^f, t£fc, JEv^iOEEHTSS^&m 
ffljp. 9 5-1 0 OtCii. ^ffl«d9!lft«9M»7& 

[00 14] 

imwM&iLXoki'&mm] *z.T*mM. fie* 

fcft(cir5iiftt<0t*»). W*.tf-Lfe<0J: 33*3rC 

a«»fflc^^«a»^fcov%r««w3t. urn 

[0015] ■f'Srij^. T;P* 'J ^Mi:^, 

^^rO. ffif*M^a^ (-1 9 6r) *^4 0 0*CiiUb 

[00 16] 

iwrnzMm-ztefta^m *&mt* Fe. cos 
■wb»^fe=a:ftit*«faki:-r*ft»a«»tt« (fit. 

i^-&&fl;!Bj£ffil^Sflfe<7>7C«liL i , Na, KA>4> 
=0:SSf*><batfnfc7c*, Li, Na, K*»4>* 
Sff*»<?>a{ftut7C«iatXMg, Ca, Sr, Ba, S 
c, Y, Bi, Te*>t,^SSP*>4,Stf<t7t7C^fA 

zmkk-thfmszmtt® (fit, ^s^K<k«iS:»i£ 

•f&ffiIi?)7C^^V{iL i , Na, K*>4>=5r*S*»<bj8 
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imK7Cm4*y. X*4, Li. Na, K*>£,&6i¥*> 
&3U:m*:7C3M JTV&T/Mg, Ca, Sr. Ba, S 
c, Y, Bi, TefrhK&m^MlXtlXlTimJ 

[0017] 4fc**Wi. 7C^ffl^AC o x O y 
(*+AliLi. NaXtiKT'&O, x(ilSx^2. 

y(i2SyS4T*4) vmhztiz>&m£Wittmm 

ttU ifcsWMHtt. jaHftJteCCAxB,.,) CoxO 
y C^4". AtiL i . NaXliK, B(4Mg. Ca. S 
r. Ba. Sc. Y. BiXJiTe. z<iO<z<lT 
£>9. xlilgx<2. yli2Syg4t*l)K-^ 

COO 1 8] 

fctt&Fe. CoR^N i*>4>^SSf*>^S{fir/c3d 

[0019] -r=5r*>*>. iiStf)&JgO*§-&. Stiff 
"p" t^ISS £:<O0Bfi6«, 3Cp = l/(nXe 
Xju) -C*bS*l*. fcrt£LnHtfMr'JT»*. e»4S 

ti^. *3WBfc«*JJE*K»dffifS»P**^ 
#LTV^. -5-LT. .KOjSilJifcD&JBTtt, ffifiiffp 

/ks«> . ,r tuztt Lr*muzm & juawrcrti i» > 
[0020] a»co^s<o«-s-, -e^-tf-^-/ ^ffias 

14, ii^S = S M +S fl CWT. * (3) t«) T$i 
hZti, S«RVSt\i*K?tlTs&iX'*Ztl&. ZZ 
k B IJ^7V>^jR t TJifflJg, E«X*/P 
Jf-, e F l47x;PSX*/Mf-, r (E) tim-f^f* 
SUIT'S) •§>. 
W 3] 

« £f 

m 4] 




[0021] ±f£# < 3 ) fctewe, ii^ti 

[&5] 



T'*>9, -E-fiO^S^-^-y^^StStiS^S,, 
-5-tT— «W^e F »k B TT'S>S*^. 

[®6] 

x-h&tiMz. **vrwimtfmi}vt&m-e-'<-y?{& 

f£-f 6Wre«:d r (E)/dE * 0 -CJ>& 
^•y^^lStS{iS = S N + S ft i:^$il. S A gfrftiDl? 

V ^tztblz*--*. -y ? ®m.tf*% <t£->X\^. 
ttz. F-tT^KiOdr (E) /dE«D^£^ffc 

zit&ztizx-ox. ^-^y^^bm^mmm^ik 

[St 5] 
[£St 6] 

[0022] J3TF, 3 djBf^JKtfC oT'J>l>^-5rfJ 
KLT. C tl &*MzWJi-r FeRX/Niff)^ 
KOV \X t> HatT* 5, 3d W&&mtfC otfcSf 
^. *%Bfl^Sfam^^fm7nSfi^iACoxO 
y <5W, AtiLi, NaXteKf&O, xlilSxS 
2. yli2SyS4t*5) RX/Zco— mz7i$m&* 

mLfcTtmmm^. (a z Bi. z ) coxoy est*, a(4 

Li. NaX«4K. B(iMg. Ca, Sr. Ba, S 
c, Y, BiXliTe, z 140 < z < 1 <7)&MX'fo *) , 
xlilSxS2, yl42SyS4tM) T**>S*t* 
-^^ttm (KIT r:m-/Ph5&8Hfc!f*jj ) *>^>^r 

[0023] zi^hmm<tmnmn^t txama 
<r>{>(7)x\ m&<sm&*?w.mz'?\,xx~mi?LZtix^ 
*w%iz®&as*>i,b&&itm£&mm^im> 
*®^hw&bmmzLx$m-?&zt¥X'i*&. m 

te&bkWkwi' b , R83^'* vm^^iv bit& 
mFi^-izm^L. tmt&zkizj:*)ftL>ti. -a 

s^ti^Aho^f^A^) zmutxmmzti 

[0024] H&mzfah ±ie=Jy-C/U b jfi«-d«Hk!MO 
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in Mfjo— ?-c $> sNacoiOy u^m^m^BM 
®mmuv/Kmmtm->i><7>?*>&i)K Naco 2 

Oy O-fcf-'C.y tkiOMMffl 1 X o 

fc. mtiiLX±$^Zttfftfr'>te. ZOZbte. Na 

co 2 oy c^M^tf^fmsmttmb tx-mm 
mffiX'mLLx^&ztzfjkt&Lx^h. 

[ 0 0 2 5 ] mk*atyh.X V">& J: o ^ffiji^frSr^- 
^l«l8W&Kli WMHHBi**!] 

0 TmSKOmMzW^xm-LX Li\>K ttfgfgfS 
[0026] U&»U 3y\*^ h&1g£SHb»5*§£-ti, 

zmt.iz'g.itzithztipti&x'hh. mwttitf. ± 

ZK-rhztiy-simx-fr*)^ K-trv^cioT, mm 
Kfr^KZdz^&mm&z'&zzbtfX'Zh. 
[0027] xjwhjmsmmn-e-'^'y 

e-^<i^5 0%T-$>&* { , Mia*^4oo°cm±<75 

fflaST-te-fe'-^ y ? (Slgfctei&gcOfflrFK k t> «r o T «^ 
t WW, SftcfiOHBiK ( - 1 9 6-C) «j£^T'{4+ 
#^T*|g&<l£8£#-f4cOT\ iBEflSQBWf^ (LN 

g ) m<?xm* mm LKftmiz* m-?& zbi>x-%&. 
[0028] aj<>uh&m^Wifcmzm-t&i;±knmA 

ttF e ^-g-gHtftSI/N i W^ltfb^Olt^CO^ 

xtiniaT'j)S*<. *ixh<7)®mmtLx\*. mms. 
Gmmnifrsizte. mtismmi- h y ^a^pk-t- 
y vA.wnrfrii o&mik£®>bwnw. mmm<n<&. 

« AtfKffltf- b y ^A^etSf-y- h y *jhm<F>TiVi] 
y &JS<(b^ k K-fb- X *T)V . -y i-vK -y 

^r;UlpcO- -y ^/Hb^8a*<JB^<o*U £ fc-8BK7c3SS 

i&S-tcii, IMmj£4'g8&7cSSt££tHbl=tf*l (frUtiTS 



[0029] iteWMHctilvcii, UlL<0&*«-£gS 

fc Lx)$mxmnmzm^&fm38&m : F£ffif&.-tz>. 

zm^xmmimmTzmmt&i&tizMfhimbR 
®izffij£.-t&z b . zcn>-mb vxs&mftmm? 
Jiists^. Mzim i fcs^r <t d 

[0030] m^ottjo, laiKfcwtii. ft^iR 
v2zzti?ti P m*m#&.v : nm!mftb LxmpnL 
Tv^&*^ *wnt,z&h?&wmm : F<,z}i\,->xi±ztie> 

1 &t^2 k LT^-rW^o-^XJi^k LX±Mm& 

-e^eO^toviTtila^kPI^Cffifia^^S . 
[003 1] 

wz<?mmizw&zix%\^btemkX'bh . mm 

l-C(4ffl^ NaCojOy (y^4) coas^h&im 
IZ-O^X. mmm2X-ii (Na,, s Sr,.,) Co 2 Oy 

3T'«iffi^ NaCo 2 Oy (y%4) coay^MMbW 

[0032] <SUS01Jl>ffi^ NaCo 2 Oy (y^ 
4 ) ony^h^b^fr^L-, 

mb LTNa 2 C03S.U r Co 3 0 4 ^e*SrfflV^. dcO 
2^«0MiPH»SrNa : Co = l . 2 : 2</)ffl^Jtk^ 
6J:dfc*&-K«^Lfc. NaSr^^tcbTtOJi, 
^fiK^+T'N a*^^X{i#^-t4^figttSr#Ji:L^ 
tzthX'b&. mbtltzM&IS)**: 400kg/cmi CO 
Blt^y'y httfcJfcMU iaS8 6 0"CT-8^iRM 
Lfc. <M«L^tS«SrSt/©?*t^, Na^lOwt 
%to£XM.-&L. 500kg/cm! cOE^JT'OyH^ 

^Bf^co^tossL^. -?-^miaS8 6 orx-i 0 
[0033] ^ffl^ak LTJi, ^■^XMllltffat.J: *) 

mmnwitim hixx ^hfrzmu\-tz. mzmm* ^ 
4 5 or^T-coiaKKH^fev^T, 4f-^-y ?\m.bm. 
fm.w£bzm , %.vtz. tz-^ vtmLommmTn 
£ot,zLx?r->ti. u ^mzm&Lt^yy^m^, 
jpmzAtLxmj£<ni&mzm&L%wt>, +rv?)v<r>±. 

^n^W>zim.^. Zi\i,zi:-oX1ryy)\'<r>±j%b 
T^b<nmz\m5XKr>meMti^^ . 

•r&. w^ogm^srmffil^'csl^■r4;k^c«k , ). 
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i&l. n»4«mfc£fflvvcff->fc. 
[oo34]03~@5 t±«±<?)iPfiissioemr h 

ipW^jEtCl&ffliON aC o 2 OyT*J>.&.I£:§:*5LT^ 
6. ^^H4i0fcfo')-b'-<-x^^a{iMia* l '?.4 5 0 
•C^-COjaJSSHT'l OOwV/KK 1 2 0juV/K 

m^fifiiicov^T i>±iit m tiammmT2 . o m q • 

cm*>£>2. 5mQ • c m^fcJg-^AH^-ffcLT^S. 

[0035] <mmm2> n<mm 

X'J?SLmvt& z\klz£iX$tft2it2>l\ktfT£&. 
*mt&M2Tli (Na M Sr M ) Co 2 Oy Cy^ 

4: sr-g-^L, *c?>s&m<mimzmfcLtz. ^&j>& 

\±<!K.<r>tii*)X'h&. ^b^Jf^fcLTNajCCV 

srco 3 , cojO, m&m^tz. ztibmm®£ 

(Na. Sr) :Co=l. 2:2.Na:Sr=9: 
10)&mtb%&J:ol l z)So-lzm-&LK. Na§r^>^ 

*i%m.L-rzrzthX'hh. &^x-'i%t>tii-zm.-&mz4 o o 

kg/cm' (0&JjX"*.l"y htttlL. 8 6 0°CT 
8l$fgffi8KL*. {KML*f*f}£??t^#L*:flL Na 
S-5wt%jDi.Tli-&L, 500kg/cra! ^Off^jT* 
^cO^tc^M L, 8 0 0 -CT 1 0 

[0036] fWEStttt. arxttEIJfffifcJ: 
^JJ**i#^;h/CMI>a>£ill2L£,, 4 5 

OriT'Oia^Hffl^fc^T. t'-< 7 ;Mtt^g 
lii^h Ltz . Sl^fr&timfeW 1 <9i§i^ If tT 
XtS[lIiffW^S:06{^ -fe'-^y^ifcfcia? 

ic, w,fm.imzm8t,zzn?tijf;-f. I6*^bbw 
tis&sivf, ftt>tuc%mw£m< l z%'ox^2>z ttf 

i>9. SrfcNafca<HSLT^£.Ii:£^LT^6. 

[0037] ttzmi^ta^. -fe'-^-y^^iMia 

A»£>4 5 0°C£X'<7>iS$[&mX- 1 1 0^V/K«^ 1 4 
0//V/K^ST-i^*HC±#L-CO«.. vlixJiXh 

®.W$tLfzZk£mi>LX\,->h. Z^zm&CQktS*). 
m^fiSi{i3. 5mO • cmH5nif! • cmfc^r-oT 



[0038] <Htt0l 3 > i-XhUMCT 1 - 2 Ttt£tt A 
&*S#£l$fflU:*^ *W*«3TliNaCo t Oy 

[y*4D«0JWSA«:«»U *^®8tt3?£88jeL 
Jt. ^fK^li&^fcOT&S. Oft*: LTNajC 

fc. &^xi$^ttrzm<&mzmsnJF*x'®M l 

jg=900*C) , H^Nat^ficONaC l SrSS&DLfc 

[0039] ^fi^rffi{i, as ik (mmm) *»&4 

BttPfctafeLfc. ffl^&ti^ffllO*§£-i:l3lt 
X'Jbh. a9W-^7?«(iai290K3:f) 

01 OKm^*^ (iSJ£2 30KiT) £^LT 
^S. 09*^HJt>*^i:*JO. **-<y?G&IMiffe*t 
iBffil 7KfcfcttS0//V/Ka>&S»fc:±l?-U 19 

ok (-m&mmx$&) Ttisojuv/K^ffiS:^ 

2 9 0KT*2{I«3r9 0 J uV/K(DfI£^t--O'>£>. 

tfciai o<7)tis<o. m^j&mteousi • cm < = 

0. 06m£! • cm) frt>m®.m*lir?&tf. ?&K2 0 
0K-C&2 4 0>uQ • cm (=m0. 24mQ cm) 

m&comx-h *) . im±.mi-tz a 5 -e-<7><ii*]{2tgia-e;fc 
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